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& &^*\] dzx}°) 2)12: ^ <>\] 1*V RTP ^ofl S]«fl iE^B 

5.1c ^elA>c]cnl.^. * -E-fMM- ^^S. ^^}7j o]4-J9r *Hui*] «J 7<\5L°- 

^3, o]^- =^<y*H til^^^-Al^lJl 2*V RTP ^§«fl 3.^3. ^^A>o)c^ t^^o.^*] 

^ S^HSl sq^ 3HH « 0 M^- ^ tili£^ #^oj 

£ Id 

iE^B -^A}ojj=^\ F ^-AV, Ej-^ o]£- ^oj, y]^^s}- 



16-2 



020030049426 



#3 ^7}: 2003/10/14 



ii^l-^ zftS. {Method of manufacturing a semiconductor device} 

£ 1(a) £ l(e)^ *r€- «K£*fl 4i7>^ afls ^-g- ^* r 7l ^ 

5>l*r ^>a| ^JE. 

£ 2(a)^ BF 2 ^^sH ^ <3^-§- ^^tr -f B^r o]^- ^Ef^fl £ 

£ 2(d)tt ^^r^^l 2*> RTP ^^g- ofl 32}- F£] SK># M-^rMl 

£ 2(c)^ l*r RTP ^ ^ <£di ^ ^ CFx7> ^^5]^ <^ SH*£|fc 3* ^ 

11 : «h£*fl 7]J& 12 : 7flo]H ^SK V 

13 : #5^el-s<a}- u : 

15 : 16 : 

17 : 18 : S^B^ 

19 : TiN^ v 20 : 3.^^ SLhc ^3 &)A}-ol = °v 
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21 : l^^^Afo) cnj- 

Ik^^r *KE*fl 4i*r^ ^12: «J-*?H ^:tr 3 1*V RTP ^<Hl £)*fl 

S-^ ^e]aHeb]-|- ^ ^ujLf ^^E^S. 3"g-S}*l (carbon) ol^-i- z\d\] 

M*l ^ ^i-f^S o]^- 3-±- ^S]A>o]c^ y]^^^^ ?1 ji 2 *> RTP ^ 

ofl S]*fl JrL^H ^^Afoj^nV^ ^Aj^-O.^.*) ^ eg <^o} JE^Eo] S>1 33-Aj-ofl o)*V 

^^(logic) i*r^ i^.i/^5fl<y ^^(^E] ti. ^^)ofl 2tS ^^Afol = nV^- 
o]^ ^}S] Z}**-6\) H^J^^Ei^ AjOfo] ^ UflAjo] ^.g. 

^ RC (delay) ^ 7flAjofl ^ ^.a. ^^014. o}^ ± 

£tt ^ ^%H1 €• <3^-§; "l^nf. ^7^, ji-^S. p ^ ^ 7J^ ^^*1 

§i£lJl Stl^r ^ ^ofl ^S^Afol envoi ^^Sl^^ i^S. p^§ o)£- ^oj 

A l <8^€ BF 2 ^5L §£f S^-H ^5lAVol^.^-ol ^3t>t11 ^nf. ^ , BF 2 BSj- F7> 
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M- B^r ^^-H ^elAfojjE. 1 ^ &t&°_3- m±S\JL, ^ tiV^^l 7l^^ ^l^ofl 

4^ (pile up)£H irl^H #e]A>olc^ ^ c^o^ a> £ ^ 7^0] ^ 
^7] (roughness) 7}- ^7>*>7fl ^cf . o]^ ±7.}^ ^40] s^ofl n ^ 

¥-i ^^-1- 0): 7 ]Al ?1 ^1 €^f. 



<£-§- TiN^ ^]7l^>7l o]^ofl S-^-ui (doner )M- ^ ^eK accept or )S. ^ 
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^ 7fl£i» 7)^9] F sj-^Uile upHl iqafl 1$v*r ^ aV£*ll 7]^ 

51 31 ^ 71^71 (roughness)* 1rA v ^l?H=r. 



^ 31 ^1-8-1 

^1 4^ ^-£^1 4i*r^ ^2: ^-Br 71^ £.3) cgcdofl 

*§^*Hr ^^Sf, #*fl ^<H1 2tH4 ^ ^S)f^8: ^*Rr ^TflSf, 1*> RTP 

^l^H ^"71 711 ol H ^ ^7l ^ <3<* ^ofl 3 fE S.^ ^^ A ].ol = ^ 

3^ ^S]A>o1jc^ tg^Hr &7\]9\- t ^-71 D]U>-§- S^H^j" ^ ^71*1 ^ 2 

*r RTP ^-fr llH^H iS^H ^^^AVol^nVo. tg^i=. cfTj]^ ^lM^ ^> 

l=r€- *\)o\) 14=. tiVtr^ ^7>Oj Hj-Bj-^ tiV^^l 7lf 

^<H1 TflolHlr ^ ^ *}J1 ^ofl ^5flo]Ail- ^"71 HV^^l 71^3] ^ ofj ofl 

^71 ^^nvo. ^7^).^ c^TllSr, ^2: tf-f-afl 2tB5} ^ TiN^ ^ 

^fxr ^-^lfif, 1*> RTP ^j* "lH*}a} <#7] ^nl-o] >J|7lSl<H -# 7 ) ?1M;e ^ #7l 

^ ^# 41*1 *M ^7] ^SlAfol cnVo] K t£_&_ Wl^^sj-Al^ «] ^ ^ ^ 

^Afoicov^. ^^sr>^ ^+71] fif, ^-71 nltiV-g- 3fED]. ^ TiN^ ^7^*1 -f 2^> RTP 
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-iMI*l ^^tbcf. ZLeii4, £ igxgo. o]f;}6\]X\ 7fl a] i)^ <>1H ^ o] o>q e}- ^3. 

CfOj:^- ^Efl^ 3°H ( £ *H ^ 7flAl7> ^^K^ «M, °1 

£ 1(a) £ l(e)^ tcf^- dM-^l ^lS «o v ^# ^*>7] flsfl ^ 

£ 1(a)* tiVi^fl 7l^r(ll) #Jfofl Tfloje AV^(i2) ^ €^^^-(13)* 

o>^a» °1 -§-*}- eldizi^ -g-^ ^ ^zf ^ o.s. l-e]^^^^(i3) 

TflojH ^^-(12)-ir sflB^^H TflojHl- TflolH °] ^ (14)» ^ 

-H^£^ BF 2 ^-.£^1 71 11)^) ^ ^^(15)^- ^ 

Elul, #^<H] ^^^-(16)* ^th4. °H, ^^(16)-^ a^a} 

£ l(b)# % 1 "2:^ > ^^Aj-Olc^o. ^^^^ ^ cgo=jo} ^<gnV( 16 )^ ^^^4. 
ZLBlJl, *J*fl ^2 ^-fofl S^-H^(17)* ^ ZL -tfJfofl 3^^(17)^ o] aV a].^ 

*3-*l*>7] fltb TiN^(18)# ^^tlrCf. °H1 £}*fl ^^Aj-olcnV^ ^^s>ul^ *J-fe cg^oj ^ 

^^(13) £ ^ ^^(15)j4 ^ 3^-H^(17)ol ^^tf. <*\7)*\, 3tH 

^U7)-8r ^71 lE-7~lE-8Torr oj-^-g- a>}^ .£-§-5.# 1E-2- lE-4Torr 

A171J1, ^~550t: ^JES. DC i^E^ RF ^E-^ aj-^ 

CVD «o v ^# ©1-8-SH 70 -150 A ^3ES1 ^^*Vcf. ^- u]^^^ 
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TiN^(18)<>l7l m^ofl TiN^-(18)^ ^ ^-v\]7\ ^Atlr ^nf. nfl , TiN^(18)^r iM 

lE-7~lE-8Torr ^-i: #-§-5.# lE2~lE4Torr ^ES. *1 7l Jl , ^r£# # 

^~400°C t&S. -fh*H^ DC ^3f)E^ RF ^Ei*y CVD °] 

-§-*H 100 -500 A ^£.3) ^W^. 

<24> £ 1(c)!- %^3>^, 1*} RTP ^-fr ^A]5><^ ^^Afol^nV^ ^ eg 

#e1^5l^BV(13) ^ ^ ^(15)4 3fB5[(17)t 5I^B S.hc ^elA>oicnv (19) 

* °H, 1*> RTP ^-^-8: 430- 530 1 ^S.^ ^(N 2 ), o} = ^(Ar), M# 

(He) ^ ^£.(H 2 )# ^ 10-1000sccm ^E. -fr^l^ 10^-60^^^ ^^^cf. o]^^ ^ 

£ ^oi ^rf. 

<25> £ 1(d)!- TiN*Kl8)-8: ^ ^3]#o_5. *H 3tb Ur^ °1 

^S]A>olH.nV ( 20)* n.^}, ^7>^<y ^ o}^- ^oi 

*}*] 7}^9\ S^B ^elAfo]= ^Aj ^-^oflA^ 2 ^V RTP ^-g- ^« 3E. 2(bH S. 

*1€ «>^- £ 0 1 B7> y <K^S ^-^Jl, F^r «V£*ll 71^: U^O-S. ^€4. ^-SlM-, S. 

2(cH] E^l^ ^-o] ^ ol^-g- ^OJ^ S^-H S.ic ^^AfolcnV (19) o] Hl^^^-Sl 

JL, 5tB 2.^ ^^A>olc^ (19)vfl ^ psq. eJ-^ 7 > £^-*H CFx7> ^S]<H o)^ 2C^> RTP 
*cHH ^ F ^7Rr 3tB ^^Afolc^ofl ^7fl^l ^711 3^1, ©I.S.*? 

«£5l3- 2tB ^^Afol^nv^ - ^cf. o^H, ^ ol-fi- 5-100keV ^5.^ 



16-8 



20030049426 #<3 2003/10/14 

*H]M*1 ^ lE13~lE16atoms/cirf ^^1^, 50-1000A 

<26> £ l( e )# %S*V^, D}ti>-§- s^-B^(17) ^ TiN^-(18)^r ^ 2*> RTP ^ 

Al^M ja^B q^^A>o)cnV(2i)^- ^A^cf o] a fl ) 2 *f RTP 650-800 °C ^HS] 

£di(N 2 ), d >^(Ar), ^f-(He) £ ^(H 2 )« ^ 10~1000sccm ^JE -ff«a*13 



^^*1 ^ ^^E^S. ^-g-^^l ^ ^ o] ^ojluixl ^ Xi£0.^ S ^ol^ 

°i «1^^2l-Al^^. 2*r RTP ^<*fl 3.^3. ^^A>o]cnT-^. ^-^-O.^ ^ cg^cq 

^ SKH o^*V ^-g- tij-^l iJ- ^ &t)-. u]-^ > ^^34 tiKs^j 7^ 

^sM 7]^ ^<yoi f 31 *H sK>^r U-*1*H ^ ¥ A i ^ 

(porous) ^"Tfl £)<H TiN^-i- aflT^ nj) ^ §-^7> ^ 

7}¥^^ ^ ^* ShS.* ^ ^Cf. ^ ofl>gol ujjg ^ 

^A>o|cnVo| ^ o. ^^A>ol cnVo] 7 1^<3} S^H. ^ A}- o] = fif 7^ -^-A>^- ^ Hi ^ 
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TJ20030049426 #3 °^}- 2003/10/14 

1] 

1*> RTP . ^j-g- ^>M*M -*7l 711 °1H ^ -8-7] ^ ^ S-ii ^e)A>oi 

^ .aim ^5]4 0 l^°-i v t $^«Hr #7)1; ^ 

A o v 7l *l>£-g- 3tB D -[ ^ w^f^S: ^7]& ^ 2*> RTP ^-i" ^lSH S^B t^eW 

[^T 1 * 2] 

*fl 1 ^Hl &<>H, ^-71 3tH D ^ ^71 1E-7 lE-8Torr^l -fM*Rr £-§-5. 

♦ 1E-2 ifl^l lE-4TorrS. -f}-*l *1 7] :a , Lfl*l 550°C ^£5. DC 

^3*3 y o V ^, RF i^E^ £fe CVD «o V ^* °l-8-*H 70 vflxl 150 A ^ ^flS *g^SRr 
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3] 

[3^$ 4] 

*fl 3 *<H °1<>H, TiN^ S7l 1E-7 ifl*] lE-8Torr^ <y-sj^§- -R-*]*Rr «V-g-S.# 

1E2 ifl*l lE4TorrS *1 7] al , vflx] 400°CS -R-*H^ DC ^b)^ 

U-^, RF is) 3*8 CVD °l-g-*M 100 vf]*l 500A^ ^flJL ^*Hr ^ ^ 

[^^% 5] 

X| 1 %H1 Sl<H>H, ^7} 1*> RTP ^^^r ^di, ^>=^, M# ^ ^# 44 10 ifl*l 
lOOOsccm ^S. -R-^Al^lJl 430 530°C^ ^.E^H 102: vfl*l 60^<& 3} °- s.^ 

[^^J- 6] 

XI 1 *oHl &<>H, ^-71 ^ o]£- -g-^ io vflx] lOOkeV^ o\]^\t] ^ ieu 
lEieatoms/cm'S] -*U]S}nl, 50 vfl*] 1000 A ^ Qo)g. ^Ul^fe ^J^- f>}^ & 
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Wtt 7] 

*fl 1 %H] -*7l 2*V RTP ^i, o>s^, ^# ^ ^ io itf*] 

lOOOsccm ^5. -fl-^Al^ai 650 ifl*] 800°C ^£.^1 ^S^H 53L ifl*l 30^-§-<?> ^l^fe ^ 

8] 

71 1&E*|| 7l^>^ ^ °3<*o\) ^ <$*\^r *§s$*}±r #31; 

3*11 ^ #-¥-°)l ^ ^e)A>oic^ ^ ^ J7 cg^o^ A> 7 ) ;g 

#*ll ^3fc s«v HB v ^ TiN^-i: ^*Rr #7fl ; 

1 RTP ^"71 ^^Hl-ol Aj- 7 ] TllolH ^ ^7l ^ ^ <3 

A o v 7l nl«]-g- s^H^l- ^ TiN^l- ^l7lt!- ^ 2*V RTP ^Al^-c*} =?mVe tl^Al- 
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IS. lc] 
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IS. Id] 
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